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     Trabeculectomy was performed using a fornix-based conjunctival flap in 32 eyes of 
29 patients with glaucoma, in which 8 eyes of 6 patients had combined operation with 
cataract extraction. This operative technique is aimed to prevent adhesions of conjunctival-
wound to the adjacent sclera and to maintain the outflow channels. The thick walled and 
plain filtering blebs, which were postoperatively observed, indicate improved outflow. 
The surgical procedures may be easy, but careful suturing of the conjunctival wound was 
required to avoid infection and defective healing. The specific postoperative complica-
tions of this procedure were unusually large filtering bleb (1 eye) 'and malfusion of con-
junctival wound (2 eyes). Although further medical instillation was necessary for 10 out 
of 30 eyes which could be observed for over 6 months (mean observation period, 15.6 
months) after this operation, intraocular pressure(IOP) of all the eyes could be control-
led within the normal range.
                  INTRODUCTION 
     Conjunctival incision have been exclusively made distal to the corneoscleral limbus 
for all types of filtering operations from trephination to the present trabeculectomy. In 
this limbus-based high position conjunctival incision, the conjunctival wound is situated 
posteriorly to the filterizing scleral opening, which is in turn is covered by both the 
scleral and conjunctival flaps. Additionally the whole operative site can be concealed 
by the upper lid. However there are some disadvantages of this procedure. The accurate 
dissection of the conjunctiva from the sclera extending to the limbus requires skill and 
is somewhat time consuming. Buttonholing of the conjunctival flap is liable to occur. 
The conjunctival flap retracted down over the cornea interferes with observation of anterior 
chamber during enlargement of the wound. Postoperatively, in some cases, adhesion of 
the conjunctiva to the sclera obstructs the outflow of the aqueous humor filtering through 
the scleral opening.
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     The Limbal incision can dissect the conjunctiva and the TENON's capsule at the 
same time. As a result, it facilitates separation of both of the two "en bloc" from the 
sclera. Thus the operative field of sclera can be exposed readily and accurately. The 
conjunctial flap does not prevent the manipulation of sclera or the observation of anterior 
chamber. This method does not impair the conjunctival flap during the operation. Above 
all the greatest advantage is in that adhesion is not formed behind the filtering area. 
     From April, 1979 to the present time, the author performed trabeculectomy using 
a fornix-based conjunctival flap by limbal incision in 32 eyes of 29 glaucoma patients 
who required filtering operation, including 8 eyes of 6 patients who received the com-
bined operation with cataract extraction. The present study reports the results of 27 
patients (30 eyes) who were observed for over 6 months postoperatively. 
         OPERATIVE PROCEDURE AND SUBJECTS 
j . Operative procedure 
1) Cases undergoing trabeculectomy alone (Fig. 1.) 
     The conjunctiva is incised down to the sclera at the 10:30 o'clock position on the 
junction of the conjunctiva and cornea directing horizontally to the limbus. It is then 
extended to the 1:30 o'clock position along the limbus with curved scissors, maintaining 
the same distance of lmm from the limbus. Finally it is extended horizontally (Fig. 1. 
A). Meanwhile if the conjunctival flap is retracted posteriorly by M. Q. A. etc. , 
TENON's fascia is at the same time separated together with the flap and the sclera can 
be readily exposed. An assistant rotates the globe downward by grasping it at the in-
ferior limbus to facilitate the placement of the traction suture beneath the exposed tendon 
of the superior rectus muscle. This suture is useful to keep the globe rotated downward, 
to retract a fornix-based conjunctival flap from the limbus, and to ensure the operative 
field of sclera (Fig. 1.13). A half-thickness scleral flap (4 x 4mm) is made. With the 
flap elevated, a section of the deeper scleral layer block (2 x 2mm) including SCHLEMM's 
canal is excised. Then peripheral iridectomy is performed (Fig. LC). Because the 
conjunctival wound is situated at the base of the scleral flap, the aqueous humor filtering 
through the scleral wound should flow posteriorly. Tight wound closure is required on 
both sides of the scleral flap and additional relaxing incision is applied to the posterior 
end (Fig. 1.D). Scleral wounds are closed with 8-0 virgin silk. The traction suture 
is removed from the superior rectus muscle. Conjunctival closure is performed along 
the limbus by a running suture with black 8-0 virgin-silk. Here the conjunctival flap 
is to be stitched onto the superficial layer of sclera to secure, firm apposition of the 
wound. But a continuous suture can be tied in a "single-loop"-bow at both ends to 
facilitate suture removal (Fig. 1.E). 
2) Cases undergoing simultaneous trabeculectomy and cataract extraction (Fig. 2.) 
     A relaxing incision must be made longer than in the cases undergoing trabecule-
ctomy alone because of the wider opening of the conjunctival wound extending almost
Fig. 1. Schematic drawing of operative procedure, trabeculectomy alone. 
        A. Design of conjunctival incision. 
        B. A traction suture placed directly at the superior rectus muscle, the 
           conjunctiva is removed from the operative field by this one suture.
        C. Trabeculectomy is done under the scleral flap. 
        D. Suturing of the scleral flap and relaxing incision of the posterior 
          end of it.
halfway round the globe. A perpendicular incision is made the at 12 o'clock position 
in the sclera to half the thickness, it is 4mm wide and extends 4mm posterior to the 
limbus. It is then extended to the 3 and 9 o'clock position for the second partial-
thickness scleral incision of "cataract four-plane incision" (Fig. 2.13). The completed 
the half-thickness lameller scleral flap, is then extended to the third intralamellar scleral 
dissection. A 8-0 virgin-silk suture with two needles is preplaced at each anterior apices 
of the scleral flap in "U"-shaped configuration. After perpendicularly entering the an-
terior chamber at the anterior end of the scleral wound, the incision is then extended to 
the fourth deep scleral incision. A rectangular block of deep scleral tissue containing 
SCHLEMM's canal (2 x 2mm) is excised anteroposteriorly with the corneoscleral flap 
elevated. As a result, a small "flange" formed in the sclera by four-plane incision has 
a sqare-defect posteriorly under the partial-thickness scleral flap. A peripheral iridectomy 
is performed at the 12 o'clock position under this opening and an additional one is 
required at another part (Fig. 2.C). After extraction of the cataract, the corneoscleral 
wound is closed with 5 or 7 interrupted 8-0 virgin-silk sutures. The lamellar scleral
Fig. 2. Simultaneous traheculectomy and cataract extraction. 
        A. The conjunctival incision. 
        B. Design of half thickness scleral flap and continuous the second 
            scleral incision of "cataract four-plane incision". 
        C. The state of opening of corneoscleral flap.
        D. The running suture of conjunctival wound.
flap is closed and relaxing incision is done in the same manner as mentioned in the 
preceding section 1. Finally the conjunctival flap is closed with continuous black 8-0 
virgin-silk. 
     In each case suture removal of the conjunctival wound is usually done after 8 
days. After cutting the thread into 2 to 3 pieces, removal of the stitches is carefully 
done so as not to injure the wound. Aqueous leakage of the conjunctival wound must 
be examined by administration of the fluorescein eye-drops consecutively from the day 
following operation to some days after suture removal. 
]j . Subjects (Table 1.) 
     The twenty-nine patients (32 eyes) evaluated in the present study include those 
treated at Oita Prefectural Hospital since October, 1978, Isahaya General Hospital and
                      Table 1. Summary of preoperative clinical data 
Patient No., R Type of Preoperative Preoperative Tonography Preopertive 
Sex, Age (yrs) or L Glaucoma IOP (mmHg) Therapy C Po/C Visual field 
  1, F, 60 R POAG 19 - 21 2P 4x, E 2x 0.12 134.67 I I I b 
  2, M, 79 L 18 - 20 0.20 75.45 I I I a'* 
  3, F, 70 L 24 - 26 0.18 150.22 I V b * 
  4, F, 57 R S OAG 22 - 24 0.05 170.80 I I b * 
  5, F, 57 R Capsular 38 - 40 2P 6x, 0.04 1443.25 I I I a                                                    DX2T 
  6, M, 62 L 20 - 30 2P 4x, E 2x 0.03 870.70 V 
  7, F, 78 R 25 - 29 2P 4x, E 2x 0.07 304.00 III a 
  8, M, 39 L SOAG 16 - 28 2P 4x, E 2x, DX2T 0.04 370.70 I I b 
  9, F, 72 R P O A G 20 - 26 0.02 880.50 III b 
               R POAG 12 - 16 2P 4x, 0.05 550.40 I Va
 10,M,74 DX2T 
                 L (absolntum) 32 - 34 0.01 6104.60 / 
 11, M, 38 L POAG 26 - 30 2P 6x, E 2x, 0.07 348.28 I Va                                                    DX2T 
 12, F , 61 R PACG 12 - 38 2P 6x, 0.04 929.75 I I b                                                    DX2T 
 13, M, 56 L Capsular 16 - 36 1P 4x, 2C 2x 0.14 206.93 I I 1 a 
 14, F , 71 L PACG 16 - 30 2P 4x, 0.5T 2x 0.13 169.30 I I b 
 15, M, 26 L SOAG 36 - 38 2P 4x, E 2x, 0.10 205.50 ?                                                         0 .5T 2x, DX2T 
 16, M, 64 R P A C G 24 - 38 2 P 6x, 0.02 1100.50 III b                                                    DX2T 
 17, F , 66 R Capsular 31 - 36 2P 4x, 0.5T 2x 0.05 323.20 I Va 
 18, F , 75 L PACG 30 - 2P 4x, 0.09 270.88 I Va                                                    DX1T 
 19, M, 75 R Capsular 22 - 2P 4x, 0.5T 2x, 0.04 1084.50 I Vb                                                    DX2
 20, F , 65 L POAG 14 - 24 2P 4x, 0.5T 2x 0.09 173.55 III a 
 21, F , 71 L Capsular 16 - 32 0.05 346.0 I I b 
 22, F , 73 L P A C G 28 - 2P 6x, 0.06 769.33 /I Vb                                                      DX2T 
 23, M, 64 R 24 - 30 2P 4x, 0.5T 2x 0.10 256.90 I I I b 
C- 1, M, 82 R Capsular 28 - 32 2P 4x 0.20 137.60 ? 
              R P O A G 20 - 23 2P 6x, E 2x 0.12 165.58 I I b 
C-2, F, 82 
              L 21 - 22 / 0.14 104.07 IIb 
C- 3, M, 73 R 12 - 24 / 0.11 101.84 ? 
C-4, F, 68 R 22 - 23 / 0.17 116.88 ? 
C- 5, F , 74 R S A C G 26 - 28 2P 4x 0.08 304.75 ? 
              R POAG 24 - 28 0.13 152.84 V
C-6, F, 86 
               L 20 - 26 0.13 128.69 V 
     * Progression of visual field defect, in spite of medical therapy. 
        IOP was examined with Applanation Tonometer under medical therapy. 
        Tonography examination was performed under no medical therapy.
         1P;1%pilocarpine, E; Epista, 0.5T; 0.5%Timolol, DX; Diamox 
        2P; 2% 2C; 2%Carteolol
Nagasaki Univ. School of Med. since April, 1981. In all cases the author performed 
the operation. They consisted of 12 male and 17 female. The ages of the patients 
ranged from 26 to 84 years (mean 66.1). Twenty-three patients (24 eyes) underwent a 
trabeculectomy alone (patients No. 1-v23) ; 6 patients (8 eyes) had a simultaneous oper-
ation of trabeculectomy and cataract extraction (patients No. C-1-C-6). Two cases (2 
eyes) had past operation history of SCHEIE's procedure and trabeculotomy respectively, 
and the present operation for them were re-operation (patient No. I and 11). 
     Table 2 shows the types of glaucoma ; Primary Open Angle Glaucoma (POAG) : 
11 patients, 14 eyes (mean age, 69.7 years old, 4 patients, 6 eyes for the combined 
operation with cataract). Capsular Glaucoma : 8 patients, 8 eyes (mean age, 68.4 years 
old, one eye for the combined operation with cataract). Secondary Open Angle Glaucoma 
(SOAG) : 3 patients, 3 eyes (mean age, 41.0 years old. No. 4, 8 and 15 were secondary 
glaucoma after iritis, corneo-scleritis and a contusion trauma, respectively). Chronic 
Primary Angle Closure Glaucoma (PACG) : 6 patients, 6 eyes (mean age, 68.0 years 
old). Secondary Angle Closure Glaucoma (SACG) ; one patient, one eye (74 years old, 
the combined operation with cataract after a contusion trauma). 
     The operation was generally performed for cases in which IOP was difficult to 
control in spite of the maximum medical instillation therapy. In the combined operation 
with cataract group, however, glaucoma was found during preoperative examination for 
the cataract. In these cases the operation was done without evaluation of the drug ef-
ficacy (patient No. C-3, C-4). In addition patient No. 2 showed good results on topo-
graphy examination and IOP during medical instillation therapy was within normal range. 
However because of progressive visual field defect the operation was performed. 
     Trabeculectomy using the conventional high position conjunctival incision was done 
on the other eye of patients No. 1, 2 and 9 in which comparative observation was done 
concerning adhesion formation on the conjunctival wound and the characteristics of the 
filtering bleb.
    Table 2. Subjects 
Type of Number of eyes Number of patients Male: Female mean Age 
Glaucoma (Combined case) (Combined case) (yrs) 
POAG 16) ~4) 4 7 69.7 
Capsular 8 8 4 : 4 68 .4  Gla . (1) (1) 
SOAG 3 3 2 : 1 41.0 
PACG 6 6 2 : 4 68.0 
SACG (1) (1) 0 : 1 74 
               32 29 66.1 Total 
eyes patients 1 2 1 7 yrs
      POSTOPERATIVE RESULTS AND COMPLICATIONS 
                                  (Table 3, Table 4 and Table 5 ) 
      Thirty eyes of 27 patients were followed for 6 to 30 months (mean, 15.6 months) 
with respect to ; a) change in visuaa field, b) postoperative tonography, c) conditions of 
scleral cleft of chamber angle and nature of blebs, d) status of postoperative IOP con-
trol, e) postoperative complications and f) management of glaucoma as a whole. 
a) Changes in visual field 
    (The visual field classification was depend on KOSAKII) (1972).) 
      The latest visual field was compared with the preoperative one, however in cases 
visual field examinations were not carried out preoperatively, the earliest visual field 
obtained after operation was used for as a reference. Excluded were the left eye of 
patient No. 10, which was blind, patient No. 15, whose visual field could not be 
evaluated due to glaucomatous field defects because of preexisting defects caused by 
optic canal fracture, and patient No. C-5, who was unable to understand the instructions 
during the visual field examination. Among the remaining 27 eyes of 25 patients, only 
3 eyes developed visual field defects, and the remaining 24 eyes showed no change in 
visual field or improvement in field defect to some extent. 
b) Postoperative tonography 
     C-values and Po/C values were improved in 27 out of 29 eyes which could be 
measured postoperatively ; 19 eyes (65.5%) showed both a C-value>0.14 and a Po/C 
value<100. However some showed normal IOP without administration of eye-drops though 
both C and Po/C values in tonography were suggestive of glaucoma. This indicates that 
the results obtained from tonographic findings are of little value in judging the effect. 
c) Conditions of scleral cleft of chamber angle and nature of blebs 
     In the phakic eye, scleral cleft of chamber angle was open in all the cases. In 
the aphakic eye following simultaneous operation of trabeculectomy and cataract obstruc-
tion of the cleft was thought to occur in high incidence. Partial obstruction of the scleral 
cleft by the anterior vitreous membrane was observed from the 10th postoperative month 
in left eye of patient No. C-2 and from the 2nd postoperative month in patient No. C-1 
which is not listed in the Table because of short period of the observation. However, 
except for the cases described above scleral cleft of chamber angle was remained open. 
     As to the nature of the filtering bleb, some changed in their course, but almost all 
finally became thick and flat (20 eyes, indicated by + in Table) ; some were, though lo-
calized, swollen with a thinner membrane (4 eyes, ++ in Table) and some were flatten-
ed so as not to be identified as the bleb (6 eyes, ± and - in Table). Because the pur-
pose of this procedure is to reduce the resistance to outflow behind the filtering area, it 
is suggested that the expected effects were obtained from 26 eyes (86.7%) having the 
flat filtering bleb except for ++. Figures 3 and 5 show the filtering blebs by fornix-based 
conjunctival flap with limbal incision in patients No. 1 and 9, while Figures 4 and 6 
show those by the conventional high position conjunctival incision in the other eye of the
Table 3. Summary of postoperative data
         Post- Visual field Tonography Scleral Bleb IOP Therapy Evaluation 
 Patient operative cleft (mmHg) of 
    No. follow-up Pre / Post Change Last C P o / c IOP control 
           periods ope. ope. data 
          (months) 
  1 29 III b - -> III b 0.20 117.90 (+) (+) 16-18 2P 4x Possible 
  2 27 1I 1 a ----10 III a 0.20 73.39 (+) (+) 12-18 (-) Good 
  3 10 1 Vb I Vb 0.22 81.45 (+) (+-I-) 12-14 (-) Good 
  4 30 I I b - I I a 0.22 60.68 (+) (±) 14-18 1P4x Possible 
  5 21 1I 1 a I I b 0.16 151.15 (+) (+) 18-21 216x,                                                                                       2x 
  6 10 V ---s V 0.07 288.7 (+) (+) 18-20 2P 4x                                                                              E 2x 
  7 9 1 1 1 a --s. I 1 1 a 0.47 40.12 (+) (+) 12-15 (-) Good 
  9 22 III b I I I a 0.31 36.13 (+) (+) 10-14 (-) 
     R 12 1 Va I Va 0.33 62.27 (+) (++) 14-19 (- ) 
 10 
    L 13 / / 0.16 117.87 (+) (++) 14-18 (- ) 
 11 22 1 Va --t I Va 0.15 121.60 (+) (+) 16-18 2P 4x Possible 
 12 20 11b - I I a 0.20 85.10 (+) (+) 12-20 (-) Good 
 13 18 111 a - I I I a 0.10 212.60 (+) (+) 10-17 (-) 
 14 17 11b I I b 0.25 56.32 (+) (+) 10-13 (- ) 
 15 6 / / 0.46 69.97 (+) (±) 10-13 0.25T2x Possible 
 16 13 III b I Va 0.11 128.00 (+) (+) 12-16 1p 4x 2x 
 17 13 1 Va I Va 0.22 74.77 (+) (+) 10-16 (-) Good 
 18 13 1 Va V 0.30 26.97 (+) (++) 4- 8 (- ) 
 19 10 1 Vb --~ I Vb 0.17 110.94 (+) (+) 10-16 (- ) 
 20 11 111 a ---t I I I a 0.28 40.75 (+) (+) 12-16 (- ) 
 21 9 1 1 b -* I I b 0.07 243.14 (+) (+) 14-19 1P 4x Possible 
 22 8 /1 Vb --- I Vb 0.27 76.11 (+) (+) 14-18 (-) Good 
 23 8 III b -i I I I b 0.14 98.86 (+) (+) 8-16 (- ) 
     R 7 1 1 b/II a --' 1 1 a 0.58 35.55 (+) (~") 14-16 (- )
C-2 
     L 24 1 1 b/I I b ---~ 1 1 b 0.16 94.91 (±) (+) 12-16 (- ) 
C-3 18 ? /I I b -0 1 1 b 0.14 98.86 (+) (-) 11-16 (- ) 
C-4 15 ? /IIa -. 11 a 0.16 120.00 (+) (+) 12-20 1P4x Possible 
C-5 20 ? / ? ? / / (+) (+) 6- 8 (-) Good 
    R 17 V /I Va V 0.34 33.56 (+) (+) 12-14 (- ) 
C-6 
     L 16 V / V ---P V 0.14 104.07 (+) (+) 16-20 1P4x Possible 
                   1P; 1%pilocarpine, E; Epista, 0.25T; 0.25%Timolol. Visual field change, 
                   2P; 2% A ; regression 
                                                                                   ..; no change
                                                                                        --. ; progression
same patient ; indicating that the conjunctival scar is not observed behind the filtering 
area in the former and the filtering bleb is not localized. 
d) Postoperative control of IOP 
     Control of TOP was evaluated according to the following criteria : Good, TOP less 
than 2lmmHg without administration of eye-drops during therapy ; Fair, TOP less than 
21mmHg with administration of eye-drops ; and Failed, oral administration is neccessary 
or TOP more than 22mmHg. TOP was measured by an applanation tonometer and general-
ly performed in the morning once every 2 or 3 weeks. 
     As shown in Table 5, Good control of TOP was noted in 20 eyes (66.7%), and 
Fair in 10 eyes (33.3%). 
e) Operative and post-operative complications (Table 4.) 
     The fornix-based method removes the conjunctival flap from of the operative field 
posteriorly to where operative manipulations or observations are not required, so that the 
following operative procedures can be performed in an easier manner compared with the 
conventional method. In the present study no complications were observed during the 
operation. 
     The postoperative complications were, as shown in Table-4; choroidal detachment 
(4 eyes, patients No. 1, 5, 14 and 23), hyphema (2 eyes, 1 patient No. C-2, R and 
L), unusually large filtering bleb (1 eye, patient No. 2) and malfusion in the conjun-
ctival wound (2 eyes, patients No. 8 and 23). Choroidal detachment in all cases was 
slight and disappeared within 14 days though 2 eyes had shallow anterior chamber. In 
patient No. C-2 hyphema occurred on the second postoperative day in both eyes but was 
absorbed within 10 days. The first 2 complications were identical to those seen with 
conventional limbal-based trabeculectomy, while the latter 2 complications appeared to
              Table 4. Postoperative complications 
Patient No. R or L Postoperative complication 
    1 R Choroidal detachment postope. 7-10 day 
                               Unusually large    2 L 
filtering bleb 14 
    5 R Choroidal detachment 7-10 /i 
    8 L Poor adapt. of /i 5 ~i                                      the conj . wound (resuture required) 
   14 L Choroidal detachment /i 5-14 /i 
   23 L Suture fistula /i 3- 9 ~i                                  Choroidal detachment (sp ontan. adapt.) 
  C-2 R Hyphema ~i 2- 8 'i 
                     L ~i I /i 2-10 ~i
be specific for the present procedure using fornix-based conjunctival flap by limbal in-
cision. Unusually large filtering bleb inpatient No. 2 appeared at 2 weeks postoperatively. 
 (Fig. 7) That was found with the upper lid elevated, when the patient complained of a 
foreign body sensation. The IOP was 16mmHg. The anterior chamber had normal depth. 
Transconjunct val puncture was then applied to the blasig bleb with a 26-G needle. The 
bleb was soon flattened without making the anterior chamber shallower. It however en-
larged again to blasig after 4 days and needed additional puncture. Since then the local-
ized bleb has been well maintained. 
     Malfusion in conjunctival wound was observed in 2 eyes (patient No. 8 and 23). 
Patient No. 8 had post-scleritis SOAG in one eye and was blind in the other eye. The-
refore complete postoperative rest was not possible. Secondary the conjunctival flap could 
not be tightened to the sclera because of its thinness. Thus malfusion occurred. Conjun-
ctival resuture was performed on the fifth postoperative day when the flattened anterior 
chamber and leakage of aqueous humor through the conjunctival wound were observed. 
In patient No. 23 slight leakage of aqueous was observed along the suture line from 
postoperative day 3, with slight choroidal detachment, but the anterior chamber was not 
flattened and the leakage and the choroidal detachment disappeared 9 days after suture 
removal. 
f) Management of glaucoma as a whole (Table 5.) 
     Even though the IOP could be controlled within the normal range, the managem-
ent of the glaucomatous patient was regarded as "failed", if visual field defect develop-
ed. Measurement of the visual field in 27 eyes revealed that "well managed" group cons-
isted of 24 eyes (88.9%) in which IOP was kept to less than 21mmHg with or without 
administration of eye-drops without any development in the visual field defects ; "unsuc-
cessful" group consisted of 3 eyes (11.1%) in which IOP was controlled but the visual 
field defects developed.
    Table 5. Results 
Evaluation of Good 20eyes Possible 10eyes Total 
IOP control (66.7%) (33.3%) 30eyes 
Progression of 
 visual field 2eyes leye 3eyes 
 defect 
Evaluation of Good Failed 
Glaucoma control 24eyes 3eyes 27eyes 
                  (88.9%) (11.1%)
                   DISCUSSION 
     The conventional trabeculectomy by the high position conjunctival incision is now 
widely used, but unsuccessful control of IOP still occasionally occurs. The following 
reasons are considered as the main factors of the failure in IOP control ; 1) Obstruction
Fig. 3. The right eye of patient No. 1 
           which was operated by the fornix based conjunctival 
        flap. Conjunctival scar is not observed.
of the scleral cleft of chamber angle by the iris or vitreous body. 2) Adhesion of 
scleral flap. 3) Adhesion of the conjunctival wound to the sclera prevents the filtered 
aqueous from flowing posteriorly behind the conjunctival wound. The major cause may 
be adhesion of scleral flap. Many divices have been tried in prevention of the adhesion 
of the scleral flap so far, but nothing effective has been established. On the other 
hand, formation of the conjunctival scar posteriorly to the filtering area also plays an 
important role. Occasionally IOP cannot be controlled within the normal range despite 
a good outlook of the filtering bleb. Especially this risk seems high in cases with the 
combined operation with cataract in which wider conjunctival opening is necessary. Fig-
ure 8 shows the postoperative eye in which the simultaneous operation of conventional 
trabeculectomy by using limbal-based conjunctival flap and total cataract extraction was 
done. The filtering bleb was firmly formed. However IOP was 26mmHg and could not 
be controlled even with aggressive medical instillation therapy. A subconjunctival air 
injection confirmed the sticky adhesion between the conjunctival wound and sclera. 
     IKUI2), elaborating on the corneoscleral trephining operation originated by ELLIOT, 
altered the site of incision of the conjunctiva from the anterior position of the early 
limbus-based conjunctival flap surrounding fistulizing scleral hole to the posterior position 
of the later one by high position incision. The main reason for this alteration is to 
ensure that the filtering area is not localized by the conjunctival scar formation onto the 
sclera. VERHOEFF3) had already devised the fornix-based conjunctival flap by limbal 
incision even during the time of trephination operation. He also noted, that with the
Fig. 4. The left eye of patient No. 1 
           which was operated by the conventional high position 
        conjunctival incision. Conjunctival scar is seen behind 
       the filtering area.
conventional method vesicular "bleb" tended to form due to obstruction of outflow by 
adhesion of the conjunctival wound to sclera. However his subsequent improvement of 
this procedure") did not come into wide use. At present the limbus-based conjunctival 
flap is generally used in filtering operation without any estimation of its value. Thus 
it has been used in trabeculectomy without question. 
     On the other hand, recently limbal incision of the conjunctiva has been applied to 
strabismus surgerys)-$). The incision performed within 3mm from the limbus dissects 
the conjunctiva and TENON's capsule at the same time and thus leads directly to 
TENON' s space without any difficulty'). In addition to the advantage mentioned above, 
according to this Timbal approach anatomical relationship between conjunctiva and TEN-
ON's capsule remains unchanged, as they were removed "en block" from the sclera, and 
reoperation can be readily done through the same approach, since rapid healing of the 
conjunctival wound in limbal incision does not cause any unnecessary adhesive scar be-
tween the conjunctiva and sclera. In fact this limbal incision has been increasingly used 
in strabismus surgery or retinal detachment surgery. Easy exposure of the muscle and 
good apposition of the conjunctival wound have been confirmed. 
     The question arises as to why the limbal incision is not more wider employed in 
the field of filtering operation? Filtering operation is unique in that the aqueous humor 
can flow under the conjunctival flap. Most surgeon are thus apprehensive about malfu-
sion of the conjunctival wound and the infection. However today elaborate suturing of
Fig. 5. The thick and flat filtering bleb of the right eye of patient 
        No. 9 which was operated by limbal incision.
the conjunctival wound can be readily done with finer suture strings under powerful 
operative microscopes. Careful postoperative observation and rapid treatment can easily 
overcome such complications. Thus, the limbal incision should not be underestimated, 
compared with the conventional method which has relatively high occurence of accidental 
damage on the conjunctiva such as button-hole. 
     In 1978, NASRALA reported a new fornix-based flap for filtering operation, which 
consist of limbal incision extending to radial relaxing incision10). He indicated the fol-
lowing advantages ; easier incision and suturing of the conjunctiva. Removal of the 
conjunctival flap from the operative field posteriorly to where no operative manipulations 
are needed ensures easier exposure of the operative field and visualization of the anterior 
chamber or limbus. Scar line is not formed within or behind the filtering area. In 
case of reoperation or future cataract operation the same approach through the limbal 
incision can be readily used. However, still in this procedure, a traction suture applied 
at the transitional portion between Timbal incision and relaxing incision may injure the 
conjunctiva to some extent. In the author's procedure a traction suture is placed directly 
at the superior rectus muscle under the conjunctival flap. When the suture is retracted 
posteriorly and fixed, the conjunctiva is, at the same time, conveniently removed from 
the operative field allowing wide exposure without suturing the conjunctiva. This proce-
dure is derived from the operation for congenital rubella cataract by Roy"). It has the 
advantage of no danger of injury to the conjunctiva. The wide operative field can be 
ensured even in the combined operation with cataract. 
     Recently, LUNTZ and FREEDMANNI2> (1980), and WEISS13> (1981) also reported
Fig. 6. The localized thin walled bleb of patient No. 9, left eye 
        which was operated by the conventional trabeculectomy.
the trabeculectomy using fornix-based conjunctival flap by limbal incision. They also 
noted the usefulness of this procedure. 
     In this procedure attention must be paid to leakage of the aqueous by malfusion 
of the conjunctival wound. Also possible infection must be periodically checked, becau-
se the conjunctival wound is situated closely to the filtering scleral groove. Here, LUNTS 
and FREEDMAN emphasized the necessity for the suturing of both sides of the scleral 
flap to prevent the filtered aqueous from flowing anteriorly toward the conjunctival wound. 
Additionally the author applied triangular relaxing incisions posteriorly to the scleral flap 
in order to facilitate the backflow of the aqueous. Though conjunctival closure was 
done with a few sutures by NASRALA, LUNTS and FREEDMAN, and WEISS, malfusion 
was not reported to occur. However in the present study watertight suture malfusion of 
the conjunctival wound was observed on 2 eyes. In patient No. 8, only the conjunctiva 
was sutured because of the thin sclera following corneoscleritis. On the 5th postoperative 
day resuture was necessary because of the aqueous leakage. In patient No. 2, suture 
fistula was observed but closed spontaneously after suture removal. Except for these 2 
eyes good apposition of the conjunctival wound was obtained. Conjunctival sutre extend-
ing to the superficial sclera may either prevent the occurence or permit early detection 
of the conjunctival malfusion by fluorescein eye-drops test and prompt therapy cope with 
this problem. 
     Epithelial downgrowth, one of the most serious complications after cataract surg-
ery, is now rarely seen since the introduction of the four-plane incision method. Ho-
wever in the author's simultaneous operation, where the conjunctival wound is situated
Fig. 7. Unusually large filtering bleb in patient No. 2 
           as a postoperative complication. The anterior chamber 
       had normal depth.
Fig. 8. The postoperative eye in which the combined operation of 
        conventional trabeculectomy and intracapsular cataract ext-
        raction was done. (62 years old woman, left eye) 
          IOP control was failed in spite of "good filtering bleb".
closely to the scleral wound, it must be taken into consideration. Careful postoperative 
observation is necessary, even though such symptoms cannot be detectable in the present 
observation period. 
     The filtering bleb formed by this procedure is generally characterized as being 
plain and appropriately thick-walled without any borders defined by a scar. Unusuarlly 
large filtering bleb observed in patient No. 2 may reflect the low resistance to the 
backflow. Some relatively thin-walled blebs with defined borders were observed 
among plain and thick blebs in the longperiod observation. Progress in wound fusion of 
the scleral flap and the amount of the filtered outflow may affect the form of filtering 
blebs. However, interestingly, they did not necessarily reflect the postoperative status. 
      The postoperative results of 30 eyes followed for more than 6 months were all suc-
cessful, if viewed from control of TOP only, though the medical instillation therapy was 
necessary in 10 eyes (33.3%). Additionally strict evaluation from the standpoint of the 
management of glaucoma including visual field defects, among 27 eyes subjected to vis-
ual field examination, was revealed that 3 eyes (11.1%) had progressive visual field de-
fect but 24 eyes (88.9%) were regarded as "well-managed". 
     These results suggest that this procedure is comparatively superior to the conven-
tional trabeculectomy by high position conjunctival incision. 
                   CONCLUSION 
     The author has presented the new operative procedure using fornix-based conjun-
ctival flap by limbal incision on trabeculectomy. This method can be easily performed. 
Additionally no scar formation posteriorly to the filtering area reduces the resistance to 
the outflow behind the scleral opening and ensures backf low, while in the conventional 
method by high position conjunctival incision a scar line can possibly obstruct this back-
flow, this condition is one of the main causes of failure in trabeculectomy. This reduction 
in the backflow resistance behind the filtering area is one of the most greatest advantages 
in the author's new procedure. 
     Actually the plain filtering blebs obtained by this procedure indicates the reduct-
ion in the backflow resistance. The postoperative results were good from the standpoint 
of the management of glaucoma including not only control of IOP but also no further 
deterioration in the visual field.
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